ABSTRACT Data about the public's awareness and acceptability of the human papilloma virus (HPV) vaccine are lacking in the Eastern Mediterranean Region. This study aimed to explore parental acceptability of HPV vaccination for their daughters in Morocco. A cross-sectional survey was carried out among mothers and fathers of girls aged 12-15 years at 12 middle schools from 6 regions of Morocco. Despite weak knowledge of genital warts and HPV infection, acceptability of the HPV vaccine was 76.8% (95% CI: 73.3-79.9%) among mothers and 68.9% (95% CI: 65.2-72.5%) among fathers. Only 8.8% of mothers and 7.0% of fathers were against administration of the HPV vaccine to their daughters. Predictors of parents' acceptance of the HPV vaccine were living in precarious housing/slums and low household income (for mothers) and living in urban areas (for fathers). These results will be useful for preparing the introduction of the HPV vaccine in health ministry programmes. Vivre dans des logements insalubres/des bidonvilles et avoir un revenu du ménage faible pour les mères, et vivre en zone urbaine pour les pères étaient des facteurs prédictifs de l'acceptation du vaccin contre le papillomavirus humain. Ces résultats seront utiles pour préparer l'introduction du vaccin contre le papillomavirus humain dans les programmes du ministère de la santé.
Introduction
In Morocco, cervical cancer represents 13.3% of all women's cancers and is the second most common cancer among women after breast cancer (1) . The standardized incidence of cervical cancer was 14.6 in 2007 (1), with approximately 2258 new cases occurring in 2012 (2) . In the absence of a screening programme, 70-80% of reported cases of cervical cancer in Morocco are diagnosed and managed at advanced stages (3) . The persistence of human papilloma virus (HPV) infection, especially HPV types 16 and 18 , is the main cause of cervical cancer in Moroccan women (3, 4) . Other factors such as high parity, low educational level, multiple sexual partners, intercourse during menstruation and history of sexually transmitted infection (STI) have also been identified as factors associated with cervical cancer in Morocco (3) .
Currently, 2 types of vaccine (the tetravalent vaccine against HPV 6, 11, 16 and 18, and the bivalent vaccine against HPV 16 and 18) have been introduced into the immunization schedule in many developed and some developing countries. The prophylactic potential of both vaccines has been demonstrated by several clinical trials recognized for their scientific rigour; these vaccines prevent almost 100% of persistent HPV cervical infections, cervical dysplasia (CIN 2 and 3) and in situ adenocarcinoma (5) (6) (7) (8) . They can also prevent vulvar intraepithelial neoplasia (VIN 2/3), vaginal intraepithelial neoplasia (Va IN 2/3) and condylomata acuminate associated with HPV 6 and 11 (9) (10) (11) . The HPV vaccine is highly immunogenic, safe and effective for preventing HPV 16 and 18 infections and related precancerous lesions. The HPV vaccine is very promising, even in the absence of sound evidence of a real reduction in the incidence of cervical cancer (10, 11) .
There is a contentious debate, however, about the appropriate age of administration of HPV vaccine, the duration of protection, vaccine side-effects and the indications for males. Sociocultural and religious beliefs, as well as socioeconomic status, seem to be barriers to positive attitudes of parents toward the HPV vaccine (12, 13) . Data from different studies reported that parents had low levels of awareness of HPV, but that the acceptability of the HPV vaccine was higher (14) (15) (16) . These studies were conducted in different contexts, but none of them focused on countries in the World Health Organization's Eastern Mediterranean Region. To our knowledge, until 2011, there have been no data available in the Region on the knowledge of the population about the causes and prevention of STI or cervical cancer.
The aims of this study were to determine the knowledge of Moroccan mothers and fathers about some STIs, HPV infection, cervical cancer and the Papanicolaou (Pap) smear test, and to explore parental acceptability of HPV vaccination for their daughters. To our knowledge, there no similar study has previously been conducted in Morocco.
Methods

Study design and sample
To explore HPV vaccine acceptability of parents, 2 cross-sectional surveys were carried out independently among mothers and among fathers of girls at middle school (12-15 years of age) in 2011. Our main concern was to choose carefully the best representative sample of the Moroccan population in terms of geographical, cultural and socioeconomic characteristics. Thus, we made a purposeful choice of 6 regions of Morocco: northern, southern, eastern, western, central-north and central-south.
To get separate samples of mothers and fathers, through the selection of their daughters, 2 separate sets of 2 middle schools were selected at random in each region, 1 middle school from the large cities of the region and 1 from smaller towns. Thus, we obtained 12 middle schools for the sample of mothers and 12 middle schools for the sample of fathers. In each middle school, 1 class was randomly selected from each of the 3 school levels (1st, 2nd and 3rd levels). Parents of girls of the selected 36 classes were enrolled in the study samples. Given that in Morocco the average number of girls per class in middle schools is about 15 girls, we expected to have an acceptable sample size of 540 mothers and 540 fathers.
Data collection
Face-to-face interviews were carried out at the parents' homes by trained interviewers, from February to March 2011. Female interviewers administered the questionnaire to the mothers, and male interviewers administered the questionnaire to the fathers. To ensure comprehension and validation of the questionnaire a pilot study was conducted during the interviewers' training in an area excluded from the study sample.
The questionnaire addressed demographic data, then knowledge of some STIs and HPV infection, followed by awareness about cervical cancer risk factors and prevention and the Pap smear test. After that, interviewers provided parents verbally with basic information on HPV infection, its prevention and complications. Then they asked them about their attitudes to the HPV vaccination, their willingness to immunize their daughters and their reasons for accepting or not.
The anonymity of the collected data was assured, as well as free consent to participate in the interview. The study protocol and questionnaire were approved by the ethics committee of University of Fez Hospital, Fez, Morocco.
Data analysis
The statistical analysis was carried out using Epi Info 2000 and SPSS, version 
Results
Awareness and acceptability of the HPV vaccine by mothers
Among the mothers of the 667 selected girls, 653 mothers consented to participate in the survey; the response rate was 97.9%. (Table  1) . Among mothers, 76.0% wanted the HPV vaccine to be available for girls aged 13-18 years, and only 12.1% of the mothers thought that the HPV vaccine should be prescribed at age 10-12 years. For the great majority of mothers (89.0%), the price of the HPV vaccine should be < 200 MAD to be reasonably priced.
The main reasons given by mothers who agreed that their daughters receive the HPV vaccine were cervical cancer prevention and the well-being of their daughters (95% of cases, n = 487); for 3% of mothers the reasons were the vaccines efficacy and safety. For mothers who refused administration of the HPV vaccine to their daughters, their main reasons were the side-effects of the vaccine and their lack of knowledge about the vaccine. Arguments that could change the opinions of these mothers were guarantees about the absence of side-effects of the vaccine and the agreement of the father (60%, n = 35).
Awareness and acceptability of the HPV vaccine by fathers
Among the fathers of 672 selected girls, 659 fathers consented to participate in the survey; the response rate was 98.1%. The mean age of fathers was 49.3 (SD 8.2) years (median 49 years; mode 50 years). More than 1 in 5 fathers (21.7%) had never attended school; nearly 3 in 10 fathers had secondary education and 1 in 6 fathers had university level education. More than one-third of fathers (36.2%) reported that the household had a monthly income < 2000 MAD and less than half of the households had no medical coverage (Table 1) .
One-fifth of fathers (20.4%; 95% CI: 17.5-23.7%) had heard of condyloma and only 6.6% (95% CI: 4.9-8.9%) had ever heard of HPV infection, while 60.1% (95% CI: 56.3-63.9%) of them had heard of cervical cancer (Table 1) . One-third of fathers reported that the main preventive measures for cervical cancer were the Pap smear, condoms and HPV vaccination.
Acceptability of the HPV vaccine was 68.9% (95% CI: 65.2-72.5%) among fathers (23.2% strongly agree and 45.7% agree); only 7.0% refused to have the HPV vaccine administered to their daughters, while 24.1% of fathers were undecided ( Table 1 ). The HPV vaccine should be prescribed for girls before the age of 10 years according to 15% of fathers, between 13-18 years for 75.0%, and only 8.0% of fathers thought that the HPV vaccine should be administered at age 10-12 years. The great majority of fathers (89.0%) who agreed to have their daughters vaccinated stated that the vaccine price should be < 200 MAD.
The main reasons given by fathers who agreed that their daughters receive the HPV vaccine were cervical cancer prevention and the well-being of their daughters (94% of cases, n = 443); for 1% of fathers the reasons were the efficacy and safety of the vaccine. However, for fathers who refused to accept the HPV vaccine for their daughters, their main reasons were the side-effects of the vaccine and lack of knowledge about the vaccine. The arguments that could change their opinion were guarantees about the absence of side-effects and proof of the effectiveness of the vaccine.
Comparison of data for mothers and father
The mothers knew more about cervical cancer [prevalence ratio (PR) = 1.41] and the Pap smear (PR = 1.62) than did fathers and these differences were highly significant (P < 0.001). The levels of acceptability to administer the vaccine to girls were not significantly different among mothers and fathers (PR = 0.99; P = 0.535). However, awareness of the risk of girls developing cervical cancer was more greater for mothers than for fathers (PR = 1.21; P = 0.0008).
Predictors of parents' intention to accept the HPV vaccine
Regarding mothers' knowledge, medical coverage was significantly associated with mothers' awareness level of cervical cancer. There was a linear trend between knowledge of cervical cancer by mothers and the following variables: residential area (urban or rural), educational level and monthly household income (Table 2 ). For the level of vaccine acceptability by mothers, there was a decreasing linear trend according to the level of housing category and the level of household income. Mothers living in precarious housing or slums were more willing to have their daughters vaccinated than those living in a luxurious or medium-level residence. Mothers whose household income was low were more likely to accept the HPV vaccine than mothers whose household income was higher. There were no differences in the acceptability of HPV vaccines by mothers according to education level or the area where they lived (urban or rural) or the availability of medical coverage.
For the fathers' knowledge about cervical cancer there were strong linear trends in the level of knowledge about cervical cancer according to level of education and household income. Fathers living in urban areas were more likely to accept the HPV vaccination than those living in suburban or rural areas. There were no linear trends according to education level, monthly income or availability of medical coverage for fathers' acceptance of the HPV vaccine ( Table 2) .
Discussion
Knowledge of Moroccan parents was weak regarding condyloma and HPV infection and there were no significant differences between mothers and fathers regarding their knowledge about these issues. Awareness of cervical cancer was relatively high among Moroccan parents, with mothers having significantly better knowledge about cervical cancer than did fathers. Some studies performed in developed countries found high levels of awareness about HPV infection (17, 18) , while others showed very little awareness even among women participating in screening programmes (19) (20) (21) .
Despite having little information about STIs and HPV infection, parental acceptability of the HPV vaccine was high in our study. Similar results were reported by studies carried out in different countries, which have also shown relatively high parental acceptability of the HPV vaccine (12,14-16,21-24) (Figure 1) . The main reasons for parents' favourable attitude towards the HPV vaccine are related to the desire to protect their daughters from cervical cancer and act for their well-being. The difference in HPV vaccine acceptability by fathers and mothers was not significant. However, significantly more mothers were aware of the risk of girls developing cervical cancer than were fathers. For parents who refused to vaccinate their daughters, the reasons were linked with the side-effects of the HPV vaccine and their lack of knowledge of the vaccine. To change their attitude, parents needed more information confirming the absence of side-effects and proving the effectiveness of the vaccine. Moroccan parents did not have any concerns about sexual transmission of HPV infection and did not share the idea that the vaccine may encourage early or unsafe sexual behaviour among their adolescent daughters, as was found in previous studies (11, 21, (25) (26) (27) (28) . The brief information that we offered to the parents prior to their making their decision about the vaccine may have changed and increase the likelihood of its acceptance (13, 21, (28) (29) (30) (31) (32) (33) . As demonstrated in previous research related to the acceptance of vaccination against STIs (34), the HIV vaccine was the most acceptable of the vaccines presented, given strong public awareness about this disease. The characteristics of the disease and personal experience Table 2 ‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫العرشون‬ ‫و‬ ‫احلادي‬ ‫املجلد‬ ‫الثامن‬ ‫العدد‬
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were also identified as factors influencing parental acceptability of vaccines (34) . In our context, the population had a very negative perception with respect to cancer (35) . Moroccans assume that cancer is an incurable fatal disease and this could be behind the high acceptability rate of the HPV vaccine among Moroccan parents. The cost of the HPV vaccine could be a barrier to parents having their daughters vaccinated. Efforts are needed to negotiate the price with laboratories, especially for middle-income countries such as Morocco which are excluded from the GAVI alliance.
The great majority of Moroccan parents supported administration of the vaccine for girls between the ages of 13 and 18 years. This is probably linked to the lack of knowledge of parents about cervical cancer and the HPV vaccine, as there is evidence that it is better to be vaccinated between the ages of 9 and 13 years. Alternatively they may be mainly concerned about the health of their young daughters (15) .
The participation rate was very high for both parents. Our study design, using 2 independent samples of mothers and fathers, gave us an unbiased estimation of the parents' acceptance of the HPV vaccine. Some socioeconomic data of our sample was similar to the national data from the Haut Commissariat au Plan survey in Morocco; illiteracy rates among women and men were 50.8% and 28% respectively in 2009 and the average monthly income was 5308 MAD in 2007. For the insurance affiliation survey, 44.4% of women were affiliated compared with 29.1% of men in 2011 (36) . The representative sample of parents recruited in this study might allow for the generalization of the results to all parents in our country. The results will be important in order for policy-makers to prepare for introduction of the HPV vaccine into the immunization schedule as a public health programme. However, if the new HPV vaccines are expected to significantly reduce the incidence of cervical cancer, they will not replace national cervical cancer screening programmes. A comprehensive approach which uses vaccination as well as screening will certainly maximize effectiveness in preventing cervical cancer.
In conclusion, the findings of the present study emphasize the importance of focusing efforts to improve public awareness about HPV infection and the HPV vaccine by establishing a strong communication strategy and introducing the HPV vaccine into the national immunization programme. For future research, it will be useful to assess predictors that may influence public's acceptability of the HPV vaccine. Funding: This investigation was supported by GSK for the benefit of the Eastern Mediterranean Regional Alliance of NGOs against cancer (EMRA). The funding body had no role in the design, the collection, analysis and interpretation of data; in the writing of the manuscript; or in the decision to submit the manuscript for publication. Competing interests: None declared. 
